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$i=1,$ . . $1$ , $k$




$l=1,$ $\ldots,$ $m\}$ (1)
, $x$ $n$ , $C\dot{.}=\simeq$ ( $C_{i1},$ $\ldots,$$C\simeq$\simeq in), $i=1,$ . . $\tau$ , $k$
.
$\mu_{C_{j}}\simeq\dot{.}(\tau)=\{$
$L( \dot{.}\frac{\overline{d}_{j}^{\mathrm{c}}-\tau}{\sqrt{}^{\mathrm{c}}\mathrm{j}}\dot{.})$ ( $\tau\leq$ )
$R( \frac{\tau-\overline{d}_{j}^{\mathrm{c}}}{\delta_{j}^{\mathrm{c}}}\dot{.}\dot{.})(\tau\geq\overline{d}_{j}^{\mathrm{c}}\dot{.})$
, $C\simeq\text{ }=(\overline{d}_{j}^{\mathrm{c}}\dot{.}, \beta_{j}^{\mathrm{c}}\dot{.}, \delta_{j}^{\mathrm{c}}\dot{.})_{LR}$
. , $A_{l}=\simeq$ ( $A_{l1},$ $\ldots,$$A\simeq$\simeq ln), $B_{l}\simeq,$ $l$ =1, . . . , $m$ $A_{lj}=\simeq(\overline{d_{lj}}^{a}, \sqrt{}^{a}lj’\delta_{lj}^{a})_{LR},$ $B_{l}=\simeq$
( , $\sqrt{}^{b}l’\delta$P)LR . , $L$ (t) $L$ (t): $[0, \infty)arrow[0,1]$ , $R$
. $\overline{I}.\cdot,\overline{d}_{l}^{a},$ $i$ =1, . . . $k,$ $l=1,$ $\ldots m$
$m^{\mathrm{c}}\dot{.},$ $m_{l}^{a}$ , $V^{\mathrm{c}}\dot{.},$ $V$la n ,
$\overline{d}_{l}^{b}$ $m_{l}^{b}$ , $v_{l}^{b}$ , $\beta^{\mathrm{c}}.\cdot,$ $\delta$7, $\beta_{l}^{a},$ $\delta_{l}^{a},$ $\sqrt{}^{b}l’\delta_{l}^{b},$ $i$ =
1, $\ldots,$ $k,$ $l=1,$ $\ldots,$ $m$ .
, $C_{j}\simeq.\cdot,$ $i$ =1, . . L-R
, L-R






minimize $\overline{c}_{i}x$ , $i=1,$ $\ldots,$ $k$
subject to
$\overline{a}_{l}\in A_{l\alpha},l=1,\ldots,mx_{i}\geq 0\overline{a_{l}}lx\leq\overline{b}_{l},l=1,\ldots,m\overline{\frac{b}{\mathrm{c}}}\in B_{l\alpha},l=1,\ldots,m\in C_{\alpha},i=1,\ldots,k\simeq\simeq\simeq\dot{.}\}$ (2)
, $A_{l\alpha},$$B_{l\alpha}\simeq\simeq,$ $C_{i\alpha}\simeq$ $\overline{\tilde{A}}_{l}$ , $\overline{\tilde{B}}_{l}$ , $C_{i}\simeq$ $\alpha- \text{ }$ , (2)




minimize $\overline{\mathrm{q}}$.x, $i=$ l, . .. , $k$





$\overline{b}_{1}\in B_{l\alpha}\simeq,$ $l=1,$ $\ldots,m$
$\overline{\mathrm{q}}$. $\in C_{i\alpha}\simeq,$ $i=1,$ $\ldots,$ $k$
(3) ,





0 $(y_{1}^{0}$. $\leq y)$
, $y_{i}^{0}$ $y_{i}^{1}$ $y_{i}^{0}>y_{i}^{1}$ , $i$
, $y_{i}^{0}$ $y_{i}^{1}$ .
maximize $m_{i}^{\mathrm{c}}x$
subject to $m_{l}^{a}x\leq m_{l}^{b},$ $l=1,$ $\ldots,m$
$oe\geq 0$
minimize $m_{i}^{\mathrm{c}}x$




maximize $\mu$i $(\overline{c}_{i}x),$ $i=1,$ . . , , $k$





$\overline{b}_{l}\in\overline{\overline{B}}_{l\alpha},$ $l=1,$ . . $1$ , $m$
$\overline{\mathrm{c}}_{\dot{*}}\in C_{\alpha}\simeq.\cdot,$ $i=1,$ . . $1$ , $k$
(4) $\overline{c}.\cdot$ ,
. , ,
, . , ,
.
maximize $h_{i},$ $i=1,$ $\ldots$ , $k$
$\mathrm{P}\mathrm{r}[\overline{a}_{l}x\leq\overline{b}_{l}]$ $\geq\eta$l, $l=1,$ $\ldots$ , $m$
subject to
x\geq 0\m rm{P}\mathrm{r}[\mu_{i}(\ov rline{\mathrm{q}}.x)\geq h_{:}]\geq\theta_{i}$
, $i=1,$ $.$ ., ,
$k\}$ (5)
$\overline{a}_{l}\in A_{l\alpha}\simeq,$ $l=1,$ $\ldots,$ $m$
$\overline{b}_{l}\in B_{la}\simeq,$ $l=1,$ $..1$ , $m$
$\overline{\mathrm{q}}$. $\in C_{\alpha}\simeq\dot{.},$ $i=1,$ $\ldots,$ $k$





$[7, 8]$ $\mathrm{M}-\alpha$- , , M-\mbox{\boldmath $\alpha$}-
.
1($\alpha-$ )
(5) , $h\dot{.}\geq h^{*}.\cdot,$ $i$ =1, . . . , $k$ , $j$ $\psi\mathrm{a}$ , $h_{j}>h_{j}^{*}$
$(x, h:)\in X$ ( $\overline{a}_{l},$ $\overline{b}_{l}$ , .) $=\triangle$ {(x, $h_{i}$ ) $\in R^{n+1}|$ Pr[\mu :( .x) $\geq h_{:}$ ] $\geq\theta.\cdot,$ $\mathrm{P}\mathrm{r}[\overline{a}_{l}x\leq\overline{b}_{l}]\geq$
$\eta_{l}$ ; $x\geq 0$ , a-l\in Al ’ $\overline{b}_{l}\in B_{l\alpha}\simeq$ , c-i\in Ci ’ $i=1,$ $\ldots,$ $k$ , $l=1,$ $\ldots,$ $m$ } $\mathrm{V}^{\mathrm{a}}$
, $(x^{*}, h^{*}.\cdot)\in X(\overline{a}_{l}^{*}, \overline{b}_{l}^{*},\overline{c}_{i}^{*})$ $\alpha-$





$\omega$ , $\frac{-}{A}l\alpha(\omega),$ $B_{l\alpha}(\omega)\simeq,$ $C_{\alpha}.(\omega)\simeq$.
71
, $\alpha-$ , $[\overline{a}_{l\alpha}^{L}(\omega|)\overline{a}_{l\alpha}^{R}(\omega)],$ $[\overline{b}_{l\alpha}^{L}(\omega), \overline{b}_{l\alpha}^{R}(\omega)]$ ,
$[\overline{c}_{i\alpha}^{L}(\omega),\overline{c}_{i\alpha}^{R}(\omega)]$ , (5)
maximize $h_{i},$ $i=1,$ $\ldots$ , $k$
subject to
$x \geq \mathrm{o}^{\alpha l\alpha}\mathrm{P}\mathrm{r}(_{l}^{\frac{c_{i}\overline}{a}L}x\leq)\geq\eta_{l},l\mathrm{P}\mathrm{r}[Lx\leq\alpha\frac{\mu}{b}i\mathrm{a}_{R}(h_{i})]\geq\theta_{i},=1,$
$\ldots,$
$mi=1,$$\ldots$ , $k\}$ (6)
. , $L^{*},$ $R$4, $\mu_{i}^{*}(\cdot)$ $L,$ $R,$ $\mu$: . .
$\overline{a}$p $=f(^{\overline{f}_{l}}-L^{*}(\alpha)\beta_{l}^{a}),$ $l=1,$ $\ldots,$ $\prime m$
$\overline{a}_{l}a=f(^{\overline{f}_{1}}+R^{*}(\alpha)\delta_{l}^{a}),$ $l=1,$ $\ldots,m$
b-lL\mbox{\boldmath $\alpha$}=( $-L^{*}(\alpha)\beta_{l}^{b}$), $l=1,$ $\ldots,$ $m$
=( $R^{*}(\alpha)\delta_{l}^{b}$), $l=1,$ $\ldots,$ $m$
$\overline{c}_{i\alpha}^{L}=(\overline{d}_{-}^{c}-L^{*}(\alpha)\beta_{i}^{\mathrm{c}}),$ $i=1,$ $\ldots,$ $k$
$\overline{c}_{\alpha}^{R}.\cdot=(\overline{I}_{-}+R^{*}(\alpha)\delta_{i}^{\mathrm{c}}),$ $i=1,$ $\ldots,$ $k$
, $\mathrm{P}\mathrm{r}[\overline{c}_{\alpha}^{L}.\cdot x\leq\mu_{i}^{*}(h:)]\geq\theta\dot{.},$ $i$ =1, . . . , $k$




. , , $\mathrm{P}\mathrm{r}(\overline{a}_{l\alpha}^{L}x\leq\overline{b}_{l\alpha}^{R})\geq\eta_{l},$ $l$ =1, . . . , $m$
$\mathrm{P}\mathrm{r}$ ( $\{f\overline{f}_{l}-L^{*}(\alpha)\beta_{l}^{a}\}oe\leq$ $R^{*}(\alpha)\delta_{l}^{b}$) $\geq\eta_{l},$ $l$ =1, . . . , $m$
$\mathrm{P}\mathrm{r}(\frac{(ff_{l}x-\overline{d}_{l}^{b})-(m_{l}^{a}x-m_{l}^{b})}{\sqrt{x^{T}V_{l}^{a}x+v_{l}^{b}}}\leq\frac{-\{m_{l}^{a}-L^{*}(\alpha)\beta_{l}^{a}\}x+m_{l}^{b}+R^{*}(\alpha)\delta_{l}^{b}}{\sqrt{x^{T}V_{l}^{a}x+v_{l}^{b}}})\geq\eta_{1},$ $l=1,$ $\ldots,$ $m$
72
. $\Phi(\cdot)$ , (6)
.
maximize $h_{i_{7}}i=1,$ $\ldots,$ $k$
subject to $\Phi(\frac{\mu_{i}^{*}(h_{i})-\{m_{i}^{\mathrm{c}}-L^{*}(\alpha)\beta_{i}^{\mathrm{c}}\}x}{\sqrt{x^{T}V^{\mathrm{c}}x}}\dot{.})\geq\theta_{i},$ $i=1,$ $\ldots,$ $k$
$\Phi(\frac{-\{m_{l}^{a}-L^{*}(\alpha)\beta_{l}^{a}\}oe+m_{l}^{b}+R^{*}(\alpha)\delta_{l}^{b}}{\sqrt{x^{T}V_{l}^{a}x+v_{l}}})\geq\eta_{l},$ $l=1,$ $\ldots,m$
$x\geq 0$
, $\Phi(\cdot)$ , $\Phi^{-1}($ . $)$
maximiae $h_{\dot{\iota}}$ , $i=1,$ . . , , $k$
subject to $. \cdot.\frac{\mu^{*}(h.)-\{m^{\mathrm{c}}-L^{*}(\alpha)\beta^{\mathrm{c}}\}oe}{\sqrt{x^{T}V^{\mathrm{c}}oe}}\dot{.}.\cdot\dot{.}\geq\Phi^{-1}(\theta:),$ $i=1,$ $\ldots,$ $k$
$\frac{-\{m_{l}^{a}-L^{*}(\alpha)\beta_{l}^{a}\}oe+m_{l}^{b}+R^{*}(\alpha)\delta_{l}^{b}}{\sqrt{x^{T}V_{l}^{a}x+v_{l}}}\geq\Phi^{-1}(\eta_{l}),$ $l=1,$ $\ldots,$ $m$
$oe\geq 0$
maximiae $h_{:},$ $i=1,$ $\ldots,$ $k$
subject to $h_{:}\leq\mu$i $(\{m^{\mathrm{c}}\dot{.}-L^{\mathrm{r}}(\alpha)\beta_{i}^{\mathrm{c}}\}x+\Phi^{-1}(\theta:)\sqrt{x^{T}V_{i}^{\mathrm{c}}oe})$ , $i=1,$ $.$ .. , $k$
$\{m_{l}^{a}-L^{*}(\alpha)\beta_{l}^{a}\}x-m_{l}^{b}-R^{*}(\alpha)\delta_{l}^{b}+\Phi^{-1}(\eta_{l})\sqrt{x^{T}V_{l}^{a}x+v_{l}}\leq 0,$ $l=1,$ $\ldots,m$
$x\geq 0$
. .
maximize $\mu$i $(\{m_{i}^{c}-L^{*}(\alpha)\beta_{i}^{\mathrm{c}}\}x+\Phi^{-1}(\theta\dot{.})o\sqrt{e^{T}V^{\mathrm{c}}x}.\cdot)$ , $i=1,$ $\ldots,$ $k$
subject to
$x\geq 0\{m_{l}^{a}-L^{*}(\alpha)\beta_{l}^{a}\}x-m_{l}^{b}-R^{*}(\alpha)\delta_{l}^{b}+\Phi^{-1}(\eta_{l})\sqrt{x^{T}V_{l}^{a}x+v_{l}}\leq 0,$




$[7, 8]$ . ,
73





$l=1,$ . . $1$ , $m\}$
(8)
minimize $v$
subject to $\overline{\mu}i-\mu$i $(\{m^{\mathrm{c}}\dot{.}-L^{*}(\alpha)\beta^{c}\dot{.}\}x+\Phi^{-1}(\theta_{i})\sqrt{x^{T}V^{\mathrm{c}}x}\dot{.})\leq v$ , $i=1,$ $\ldots,$ $k$









. , $\theta_{i},\eta_{l}>1/2$ $\Phi^{-1}(\theta\dot{.}),$ $\Phi^{-1}(\eta_{l})>0$ , $\mu^{*}\dot{.}(\cdot)$
, (9) 2
. $\alpha$ $\overline{\mu}_{i}$ ,
$\circ$




$\mu_{i}($ . $)$ .
3 $\theta_{:}(1/2<\theta_{1}$. $\leq 1)$ , $\eta_{l}(1/2<\eta_{l}\leq 1)$ , $\alpha(0\leq\alpha\leq 1)$ ,
1 .
4 $\overline{\mu}_{i},$ $\alpha$ , (8)
$\text{ }$ .






$(x^{*},\overline{a}_{l}^{*}, \overline{b}_{l}^{*},\overline{c}_{i}^{*})$ (8) ,
$(x^{*}, h_{i}^{*})($
$\alpha-$ ^
, $h_{i}^{*}=\triangle\mu_{i}.(\{m_{i}^{\mathrm{c}}-L^{*}(\alpha)\beta_{i}^{c}\}x^{*}+\Phi^{-1}(\theta_{i})\sqrt{x^{*T}V_{i}^{c}x^{*}})$ ) Po7 (5)
“ , $\overline{a}_{l}^{*},$ $\overline{b}_{l}^{*},\overline{c}^{*}.\cdot$
$\alpha-$ .
2
$(oe^{*}, h_{i}^{*})$ ( $\text{ },$ $h^{*}\dot{.}=\mu\triangle\dot{.}(\{m^{\underline{\mathrm{c}}}-L^{*}(\alpha)\beta^{c}.\cdot\}x^{*}+\Phi^{-1}(\theta:)\sqrt{X^{*T}V^{\mathrm{c}}x^{*}}\dot{.})$ j6)75\sim (5)
$\alpha$- 1 $\overline{a}_{l}^{*},$ $\mathit{1}$ , $\overline{c}_{i}^{*}$









$x_{1},$ $x_{2},$ $x_{3}\geq 0$
.
$m^{\mathrm{c}}\dot{.}=\{\begin{array}{lll}-5.0 -3.0 -6.040 20 70\end{array}\}$ $m_{}^{a}=\{\begin{array}{lll}4.0 6.0 3.05.0 3.0 2.0\end{array}\}$ $m_{l}^{b}=\{\begin{array}{l}140135\end{array}\}$
$V_{1}^{\mathrm{c}}=[0.90.21.4$ $0.40.21.3$ $001^{\cdot}.$.4] $V_{2}^{\mathrm{c}}=\{\begin{array}{lll}\mathrm{l}.3 0.2 -0.90.2 1.5 -0.4-0.9 -0.4 1.4\end{array}\}$
$V_{1}^{a}=[-0.90.21.4$ $-001$ .. $452$ $-0-01.\cdot$.1] $V_{2}^{a}=[-001$ .. $3570.40.31.3$ -o$.\cdot.427$ ] $v_{l}^{b}=\{\begin{array}{l}810\end{array}\}$
$=\{\begin{array}{lll}1.0 1.5 1.01.5 1.0 1.5\end{array}\}$
75
$\delta_{i}^{c}=\{\begin{array}{lll}1.0 1.5 1.01.5 1.0 1.5\end{array}\}$




$z_{i}$(x) z:,\pi u. , $z_{1,\mathrm{m}\mathrm{i}\mathrm{n}=}-150.000,$ $z_{2,\mathrm{m}\mathrm{i}\mathrm{n}=0.000}$
. ,
, $h_{1}^{0}=0.000$ , $h_{1}^{1}=-15\mathrm{Q}.\mathrm{Q}\mathrm{Q}\mathrm{Q},$ $h_{2}^{0}=175.000$ , $h_{2}^{1}=0.000$ .
, , $(\overline{\mu}_{1}, \mu- 2)$ (1.00, 1.00)
. , (8) ,
$x$ ( 1 2 ). , $\mu_{2}$ $\mu_{1}$
, ( 1 3 ).
(8) 1 3
. , $\mu_{1}$ $\mu_{2}$




1 5 . , .
1:
1 2 3 4
$\overline{\mu}$11.00— 1.00 0.95 0.95
$\overline{\mu}_{2}$ 1.00 0.90 0.90 0.90
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